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must be continually used, and will show at once when too
much coagulant has been applied. Alumina salts have no
physiological action beyond astringency, therefore an
accidental excess would be generally harmless, but must be
avoided.
Whipple * remarks that " sand filters are specially appli-
cable to relatively clear waters and mechanical filters to
waters that are turbid for a considerable portion of the time.
In general, practice has followed this classification."
Many towns outside the United States now employ the
so-called rapid or American filtration system using coagulants,
generally on the muddy water of rivers. The mechanical
filter is an enlargement of the principle of forming a filtering
skin on our ordinary sand beds, but it makes the film entirely
inorganic and very strong and tenacious, therefore a large
head of water can be allowed, and a more rapid passage per
square foot. Sand beds pass about two and a half million
gallons per acr^e per 24 hours, while a mechanical filter
passes about 100 million gallons per acre in the same time.
With the latter there is obviously no time for organic solids
to be broken down by bacterial action as with slow sand
filters, and frequent cleaning is necessary. After clearing
away the old film and washing out its supporting medium, a
fresh supply of the coagulant is added, and at this rapid
rate, in about ten minutes the filter is again ready.
The following curve illustrates the working of a mechanical
filter as regards time-reduction in number of bacteria. It
will be noticed that this proceeds rapidly during the first
minute, then more slowly, until after ten minutes it reaches
90 per cent., with a gradual increase of efficiency after-
wards.
The quantity of water that has to be wasted in washing
out the old film and in forming the new one has varied
between 2*5 per cent, and 5 per cent, of the total amount of
water passed. The washing is usually done by reversing the
flow and sometimes injecting steam, and occasionally soda,
and in very muddy waters may be even required two or three
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